INTRODUCTION
Wastewater treatment is important aspect of investigations to meet objective of sustainable development and clean technology. The wastewater contains organic and inorganic matter. The organic matter present in the wastewater is measured as chemical oxygen demand (COD) and biological oxygen demand (BOD). The COD to BOD ratio is important factor in deciding the treatment method. The organic matter from industrial wastewater can be removed by various physical, chemical and biological methods [1, 2, 3, 4, 5] . Biological treatment includes activated sludge process (ASP), advance oxidation, anaerobic reactors, membrane bioreactor and trickling filter [6, 7, 8] . The physic-chemical treatments like adsorption, electrostatic seperators are also effective for removal of organic matter from petrochemical wastewater [9, 10] . The petroleum waste contains oil and grease in addition to other pollutants like phenol and other organic compounds. Various methods like adsorption, extraction, floatation can be used for oil and grease removal from wastewater. The present review provides an insight into research and studies carried out for the treatment of petroleum and refinery wastewater.
RESEARCH AND STUDIES ON PETROLEUM WASTEWATER TREATMENT
Alade et.al.carried out investigation on oiland grease removal from industrial wastewater [11] . Refineries are sources of oil and grease in wastewater. They discussed various aspects of different treatment methods like flotation, gravitational methods, chemical treatment, biological treatment, dissolved air flotation (DAF) and use of membranes. According to them, these methods are not efficient for finely dispersed droplets. According to them oil droplets of 50 μm ca be removed by API separators, Corrugated Plate Interceptors (CPI), and Parallel Plate Interceptors (PPI). Kulkarni and Goswami carried out studies on wastewater treatment in petroleum industry [12] . According to them, image analysis is powerful tool for characterization oil droplet sizes in oily wastewater. Lamella separator can be used for oil and water separation before treating it biologically. The oil and grease present in the wastewater must be removed before it is send to biological treatment processes as it can affect the biological activity and oxygen exchange. Pawlak et.al. Discussed various pathways through which the oil and grease enters into water [13] . Their results indicated that total petroleum hydrocarbon fraction (TPH) accounted for oil and grease (O/G) and the ratio of [TPH]/[O/G] ranged from 12% to 50%. Megid et.al. carried out an investigation on treatment of oil-water emulsion [14] .In their work, they optimized coagulation and flotation processes to reduce the concentrations of oil, grease and other contaminants using different coagulants. They used coagulating agents like alum, ferrous sulphate, ferric chloride. Ferrous sulphate, alum and ferric sulphate were able to remove the oil content by 67%, 73% and 74 % respectively with pH 10, 10 and 8 respectively. They also found that, dissolved air flotation technique was very effective secondary treatment method for treating refinery wastewaters.
Igunnu and Chen discussed produced water treatment technology [15] . They evaluated current technologies for the management of produced water. They studied the importance of electrochemical technology to treat this water. Produced water contains various organic and inorganic impurities. They discussed various treatment technologies used in produced water treatment such as membrane filtration technology, thermal technologies, biological aerated filters, electrodialysis/electrodialysis reversal, freeze thaw evaporation etc. According to these studies two key drawbacks of membrane technologies are membrane fouling and secondary waste generation. According to the authors, macroporous polymer extraction technology (MPPPE) technology can compete in the future management of produced water. It has potential to reduce the discharge to zero. Naggar carried out investigation on used of petroleum cuts as solvent for treatment of waste sludge [16] . They investigated effect of various factors like shaking time, temperature and the solvent volume upon oil recovery. They found that the maximum oil recovery obtained varied from 80 -97% depending upon the amount of oil within the sludge and the solvent efficiency used for extraction. They also studied various factors affecting the process such as solvent sludge ratio, temperature and shaking time. Hayes et.al. carried out review on various treatment technologies used in the treatment of produced water [17] . They presented results of integrated electrodialysis pilot unit. By using this technology it was possible to remove 99.5 percent of oil and grease from effluent. According to these studies, processes like API separator, deep bed filter, hydro cyclone, induced gas flotation and ultra-filtration have the potential to remove oil from effluent. Martinez-Delgadillo et.al. studied the electro coagulation treatment to remove pollutants from petroleum refinery wastewater [18] . According to these studies, the iron electrodes have better performance compared to aluminum electrodes. They observed that removal of COD and oil followed first order kinetics. Asia et.al. carried out studies on treatment of petroleum industry wastewater [19] . They characterized the effluent and determined various characteristics of petroleum effluent. They determined the parameters like solids concentration, pH, temperature, biochemical oxygen demand, chemical oxygen demand, dissolved oxygen, phosphate, nitrogen, conductivity, calcium, magnesium, sodium, potassium, iron, manganese, lead and chromium. They found that the values of most of these parameters were above the limit of World Health Organization (WHO) standards. The COD to BOD ratio of 2.6 indicated that the sludge is biodegradable. Igwe et.al. studied various options available for offshore produced water treatment [20] . The trapped water from the underground areas comes to the surface during petroleum exploration. This water contains oil and grease. This water needs to be treated for removal of various pollutants including oil and grease. They discussed the conventional treatment technologies such as adsorption, membrane separation, ion exchange etc. for the effluent treatment. According to these studies, characterization of the wastewater is important aspect of the treatment procedure. The results of this characterization and analysis are deciding factor for selection of the appropriate treatment method. Helmy and Kardena studied various treatment methods for treatment of waste from petroleum oil and gas industry [21] . Almost 85 % removal total petroleum hydrocarbon (TPH) of oil and grease can be accomplished by using bioemulsifier. Benyahia et.al. studied the refinery wastewater treatment [22] . He developed biomass extraction treatment technology. According to them, there is need to upgrade the existing treatment units in order to meet the regulatory norms.
CONCLUSION
Proper characterization of the wastewater is needed for selection of the treatment method. COD to BOD ratio is deciding factor most of the times in selection of treatment methods. Various methods available for treatment of petroleum and refinery wastewater include floatation, coagulation, adsorption and electrostatic separation. Oil and grease removal can be carried out by these methods. Also some inertial separators and gravity separators can be used for oil and grease removal from wastewater
